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^tJt)] ^ ^-S:^} (border less contact structure) ^ n *§W3°1 afl^tf. 

S\JL, ^}^^ A}o)B\ ^^^H °^o] ^^^C}. ##^3] ^61]^ 

-5;*|| ol XI (etch stop spacer )7> ^-M^. -!-<£-§- , ^ ^^^1 

^ ^Jf^fe- ^3^, ^*£r <3<3 ^ <y^*Rr 

[tflS3E] 
£. 1 
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&q ^ n {Border less contact structure and method of 

forming the same} 

5. 10£- ^ ^ ^2fl7l#ol] 4= p+ ^.Efl ^^jS-cq 4^-^ 
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^^Kr 7l#o] ^oj-s} H> ^Cf. #5fl^ ^ 

#*Rr 7l#ofl 4^, ^^el^-oi 2l/|iS]o] 3^ 7^5)^ &*\}% 

<n> nl^^ ^1)5,677,321^^ 5)^^^^]5f£ ¥^31^- 7fl 

<12> ^-71 nl^-m^ ^5,677,32151^] 14=.^, S^l^l tfl^ ^^-^^ ti>£^7l 

# A>Ol6fl ^"llT ^J^O^. Ol^-O^ 5fom 7 > 7fl7fl^C|-. nH*M, f^^n}-^ Aj 

%^<3^ ^ ^7>^Hl ^-Ir 2-^ ^#Al7m ^331 ^*Rr 

^«^^ol el^^^efi, Aj-71 ^e^ofl tgAj^ <go^ #71 

3*f) =l^, ®s.n]7l&°] ^<^^# ^^*H ^#^- 
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, °m-%r *§^*Hr ^9} a>£^7l^-on 7}^ ^ ^5}ojoJ *}7] ufl£- 

o]t\.. nJ-iiH, #7] ^15,677,321^1 4^, ^31 ^*Hr 

^"71 eHui 9? <83 *>°H 7fl*im l^s^l a]z}-sH <^^^ 
7>^ol o^. 

<13> jz.*] ^ ^* 7fl^Al7l7Hl ^7)1 ^ 

<14> tiVi*)] 7l^dl^ tfl7l^ 7fl^Al7l7Hl 

•¥-^7ii ^ ^2^11- ^i^*i-fe 31 sm. 

<16> ^-71 ^ ^ £f-§ ^-i- ^*V7l ^S.^}7)^ i^^ofl 

s$S\JL ^7} tiVS^l 71^ I^^C} ^ ^ i^Sl^-a]-, ^-71 ^-#^-51 

^^Hl ^^l ^*fl<>H(etch stop spacer)^, ^7] a\o]<>\ 

°$^*\) Ir^l" #7] <8^, ^-g-e}^ ^ ^^^1 ^}°}*\ # 

°fl ^Hls. aj^a ^^l^ ^ ^Hi^^h ^71 #^<a^ ^ ^^^m^: ^1- 

*}£r 3£^4. ^7lAi, ^-71 #71 <3<3 ^ <=>1^- 91$ & 

^2)lo]Ail- ^#Al^Cf. 

<it> ^"71 ^.31*1 dt^el^ofl sfl^cK 
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<i9> SEth <#7] l^sH- ^ ^7} ^>^-e)^ a}o)<^ ^ejs. ^^o. s o^o^ ^o] 

^*Kr ^l^K ^71 ^Zj-*)*] iJflol^7l- ^afl ^z^*!^- ^ 

^>^]^ ^Aj^ QAQ, ^"71 #^<=1^- ^ #7] ^Zjv^xqvg- o^^^ 
^fl^^H ^7] ^^^1 ^^ojA-l ^ o]2f <y^^- %^«^^^- 71 ^ ^al^ 

<2i> aj. 7 j ^j-^-e]^ M^l^l ^a}^ « 0 ^o S 

SLS. ^^Hr %°] W>^^. 
<23> ^"71 ^Z^-7.^1^ ^a)^ ^.A] i4olHeH = n}-o.s. ^ 

3- 

<25> uj^, £ 1# #3E*H ^ofl ^ JjL;gjfl ^-S^IS ^^^>7lS th=K 

<26> £ 11- ^i*}^ , ^3E^(| 71^(51)^ i^^^o)] E^*] ^7-1-^:^^(61)01 

#7l ^71-^-^^.(61)^: CVD ^^-O.S ^^S\JL «>£^l7m(51)^ ^ 
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^ #*KS)tt q°]5L 300A oj^-oi ^ol wl-^^cf. #7] i^sl^-(61) ^ «3r£^l]7l 

#(51) Afolofl^ <I^5j-^(57)°] 7fl^5)^ ^o] tJ>^-3j^cf. o]6\] C^H, ^-7] <gA}-^. 
^-(57) ^ ^"71 ^7^2^(61) Afo]ol]^ ^^3. ;g 3^0.3. 0] = ^^ s^om(59')7> 7fl 

*f|=l*r W>^3}^>C|-. #7] ^^Hl^T ^Z^*] ^l<>H(69b)7} 

<27> >a-7l r£*}~g-e)sK61)^ ^l^tJ- ^rH^7l^(51), ^ %^^^^] <3^(72H 
^€4. ^71 1-^1- <£<*(72)£r «Vi^l7l ^(51)31- t}-& #^#3. £^§€ 

^7l #^1- <83(72), i*ll°H(69b) ^ ^^^^(61) ^1 ^ 

x\xM(73) ^ #^^^-(75)<>l ^7j ^^^^-(75) ^ ^z]-^^^ 

(73)* ^IBHr ^*(77a)£r #7) 1^ <3^(72) ^ ol^*}- ^s\)o) 

>H(69b')l- ^7]^, #7] ^*(77a)«fl ^«fl i*lH^ 

(69b* )tt 3E H w>st}- ^-o] ^7]^ A 1 ^^! ^l^l^(69b)a.^ 

^olAi<g ^S. ^jaf^o.^., ^"71 ^^x] i5no-|Ai(69b')^ 

^-7] «^^(72) ^ olsq- ol^tb ^>^^^(61) AMS) ^7^1 afet^-. nj-ej- 

^71 ^*(77a)# ^^Kr ^"71 ^^(72)3f <?]^Hr ^*]~g-e|^ 

(61)^ 7^>el <$<*°] ^M}^^ ^1^" ^ ^4. 

<28> ^-71 €-«(77a) tfl<Hl #7l <3<3(72) ^ #7) ^^IM^ 

(69b 1 )*}- ^^#&|n(79)7> ^^ltl:^-. #7] ^#^(79)*- S^b ^^(81)^1 

<29> £ Q ), ¥r ^Tj] ^ ^*H*r 
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oo> 4^-°fl, £ 1^1 U^Sl £ ^ # ^^Kr H o v ^-ir ^ 

<3i> £. 2# ^-S^, «>iE^7l^:(51), ofl=?itJ) ^e1^7]^r #ofl ^^^(53) ^ sfl 

(55) A>oloj <g^7jl^ *}o)m- <g^X\ 7 )^ <*^vg- ^j-cf. #7) 200 A 

gj=£- I^^S ^*Rr ?H flffj-ajsj-jl, #7] sfi^S?- ^(55)£- 1500 A o) 
^ ^^^<L5L ^*Hf ?H B>^*>4. -8-71 *||3=:g3W55) £ ^7] 

3flS.^^(53)* <£^o.3_ ^^sH ^-71 ti>£^l7l^:(51)^ i^^* ic#^ ^ 
4. #7] ^H^l7i^-(5i)* <q*mq «8^(T)-g- ^€"4. 

<32> ^-71 2=31*1 °§<*)(TH ^^l-* «t*!-SM7H <^(T)£| ^ 

^ 100 A ol«J.<q ^ ^^^(57)^- ^^^4. <i^^-(57)^r M^^l 

<3^(T)# fl* -3*1 «Hr ^ ^£^71^(51)^ 7>*fl*l ^Zj" 

^ *]^7l fl*M ^*Hr 3M4. -SM <I#S}-^-(57)°l *§^£ ^^ofl 100A 

^e]^^^(59)# ^7>S *§s§^ ^5. ^7} ^Bl^€^^(59)^r 

^Mr^HH <^(T) tfl^l ^s)rr ^ vfl^ l-^#l-ol w>£^7)^r 

(51) tfl^-S. |^ ^tf-g- ^1^71 3°14. -S-71 ^el^sj- 
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<33> S. 3* , #7l S^l^l ^^(T)^l ^*1"§- 3i^<*fl #7l S31*l 

(T)* ^-f *i<3iX|«K ^31 CVD #3}-^-* ^tH}. #7] *fl ^5^(55) °1 
nfl^xl #7] £<&^£: W^M^ #71.3=31*1 <3^(T) ifl«1| %<£^ sfl^^r 
^■tf. #71 3ifl^^^.^-(55)^r SI4KH3PO4; phosphoric acid)* ^}-§-*H XI 

i=K °H, #71 <3<*(T)£| ^ ^ #bfl #71 ^Bl€-ll5^(59)iLS o]^o\ 

^ e}-olul(59')7l- *r^th=r. 3Hr*fl*1, #7l sfl ^#3^(53)* #s}-^ ^-g-^ (oxide 
et chant), ^l^tfl ^(hydrofluoric acid; HF) SE^r ^ ^^-g-^ (buffered 

oxide etchant; B0E)* *1~§-*H o)x$ t ^7] &<&^ sflli 3*1 ^^cf. 

»H #71 M3I*1 <3<3(T)* ifl-Hr ^l-^sl ^-(61) ol ^^tf. 

<34> ^-71 4i*fg-2W61)^ 3E. 3^1 £^1^ Bl-sf Qo] tiV£^l 71^(51)^1 ^ S^iLt} 

#^# 3^3<H 6 > Cr^l iHH, #71 d^g-B} «K61)3 #^ ^ 

#7l ^>^l7l^r(51)Sl ^ fi.^ a>°1^ ^>(S)^ a^s. 300A <>1#, yV^^-T^ 50 o 
A<>1°1 0 > O.S., #71 i^l-g-e] ^-(61)^r «KE*ll 71 ^r(51)a] ^ 3E^J£t|- ^ 

<35> £ 4# ^-S*}^, #71 ^>^-el^-(61)s}- $13 3b SKE*)l7l#(51), # ^ 
^oll Tflolm ^^(63), ^ sH^-i- *Hl5L ^^^rtf. #71 7fl^^ ^ 

* <3#3°-3. sflE)^S}oJ ^"71 %^<g^2l ^cgc*^ 7>^ls^. 7]]o]E 3X^(65)* 
^W-. #7l tH^* ^*Rr ^« ^S. SU^. °l«fl, #71 TflolE 

3fl^(65)^r i^^nVO.^. °l-^<H2l TlHS. ^ofl Sfl . #7l T^E Sfl^(65) ^ 

#7l 4i7.>^-sl^-(61)* °l£r^<S A>-§-^-<^ >^7l «K£*fl7l#(5lHl 1>10 12 ion 

atoms/cnf 1>10 14 ion atoms/cm^ v££r l-^#* ^r«a*M ^^^1 
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(51)31- cf^ ^#o]cf. 

<36> Tfl^tfH, ^7} <£xjv] <3<3(67)ol ^alj-l- ^l^ofl ^olA-l-g- ^o^, oft^ 

£r 1200A ^1^. ^^tb^. ^"71 ^H^-g- ^-7] Til 

6 lS ^€(65)^1 ^ ^71 ^>^^^-(61)2l Zj-Zj- 711 o]E 
^^H(69a) ^ ^1^*1 ^l°H(69b)# ^tH}. 

<37> £ 5# ^-S^, #7l 711 °1M isiM*l (69a), ^^^1 °H (69b) , Til ojE sfl 

^(65) ^ 4i^s]^(61)^- ol^oj A}-g-*M ^^^(SlH 1*0 15 

ion atoms/cnf ^fl*l 5>40 15 ion atoms/cnf^ ^r^^M 1: 

£#'<S3(71)-§- ^ #7) ^(71)* ^*>7l ^ l-£#£r # 

7l €^ ^^(67)4 ^^tb °H1 nj-ej-, #7l ^)1°H 

(69a) <S^ ^^(67)01^^. #7l <?fit^ <^^(67) ^ Jl^rS. 

3(71)* M^^E^ ^^/^eflo] c$oio] <g^(72)* 

<38> J£ 7 ] eg ^( 72 )cl ^l^l ^^^^-(73) ^ ^?HJ<3^(75) 

* ^V^lS. ^71 ##^0^(75)* ^Bl^^-^-O-S St, ^"71 

zm*i*K73)* ^^^^-(75)^ rfl*>^ ^^Hd^ii- ^^i^, oflsatfl ^em^g 

W SE^r ^-A]q-olMel-ol^^o. s «|^*Kr ^ol «1-^^. olnfl, # 7 1 *]z}- 

7^1^(73)* 300A ifl^l 500A^ gj=* ^^tj-. tJ-*ofl , *#7l ^zl^ 75) 

* *He^*H ^-71 <33(72) ^ ol<4 oi^^. ^z^l ^3flol^(69b) ^ ^zj- 
*1*W73)* 71^ £(77)* ^th=h 
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S. 6^ ^7} #(77H) 2)f% ^z^*] 1^(73)^ ^- 7 ) ^ 

^# <8^(72) ^ 91% & ^clA-l(69b)# 2t#>M7]fe ^«j*(77a), ^ 

-¥-^^1 €-^#^r $4. #7] «hE3] 71^(51)^ ^aflofl ^^A^ = «- 

°H ^^h 1:^1- ^^(72)^1 ^^^oKD)^ *izj^3 o>v)b^ ^ 

^]o]A-l(69b) ^1 ^#(77a)£| w>^-ofl -^^^1 ^ 

3floH(69b-')7> *H^t}. ^3if^ AS, €-^*(77a), -?-^7Jl ^*Rr * 

o> ^-71 <MI°H(69b)*1| 7]<?1*H ^7l -ir^# ^^(72)31)- <y^*Rr dL*l~g-sl 

^-(61)^ 7 >^>e)7l- sHl^^r ^o] ^^fl^cf. 

J£Al<5}-^ #5fr*m, -#7] ^«j-fr(77a)°l ^>^e) ^(61)^1 

B]^(61)2l 7>^>Blfe #7] ^^^] ^olA-K69b)^l 7l^]^ e]^iS)7] 

^t}. oloj] # 7 j s^*(77a) ^ i^ffs] A>ol^ ^.w^ ^s) (overlap 

distance)^ ^r?fl <g<^(72)£] ^ 1^3^(57) SE^r ^*}& 

sl^(61)o|] ^Sfl ii^t}. 

3E 7# ^S}^, ^-7] ^i«#(77a) vflofl ^^3}- ^ i^^-^S. ^1^^ ^ 
#5^(79)» *|>S^=h ^-71 #5^(79)7} ^Jifl- ^ofl ^-^-g- ^ 

^"71 4^*}^ ^^#5]ii(79)^ 3#*Kr «fl^(81)^- ^^f. 

-E 8a^r ^AHlofl nq-ej- afl^ c^&|7M^ ^ tfl^r 

&7}q<£ -S.^^^ ZLeflSojji, s. 8b^ 5. 8a^ J±o]i=. 

<^e]7>^sl ^^m<^ 7^e)(0D)<^l rfll}- ^» SL<^^r ^^£o]tq.. £ 
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8b^l XH*!,. fe^ls. 61aTr M-^tflji, ^bij: 77a^ ^7) #^<g^# ^ 

#*l?l*r ^*-§- M-E^tf. 

^SUi, d^g-e^^ ^ *>S<8^£| K# #*KS)tt 500 A a 

th ^ sea ^^s.^ 0.18/an>0.18/mi °l&ch SE^r, N+ 

^ N + ^^-B- wl^(As) ol£-g- 40KeV£l 3>40l5 ion 

atoms/cnf^ E-f^S ^^*>^J1, P + ^ <3<3 , # P+ ^ 

■& £-SH-dt(BF 2 ) °l£-gr 25KeV^ <*N*1^ 2*0*5 i on atoms/cm^ JE-f^S. ^ 

TieKODHl ^31 ^ ¥1§3l^-# i^q-. # ci N + ^ ^ 

0.6>10- 13 (Ampere)^ J±$|t).. a^b P + ^ ^^i^-(I L )^ £.vi\ 

^ 7^(0D)7}- •0.04fln\2.3.Jj L El •O^n'^l 0.2XL0" 13 (Ampere)^ & 

^^4. N + ^^(Rc)£r -2.^ ^ (0D)7> '0 . 04/an'ils. «- 

3 •Ojmi'^1 ^f-o)l 4^ 200(i2)^.S^-Bl 260(^3)^1 #7>^ Jl^ , p+ 

^ t 2 -^]^ ^^^^-(Rc)^r .2.^^ 7l2l(0D)7l- '0.04^'^.S.^-B] 'O m tyx) xt\. 
eH 450(i2)o.S.^-Bl 650(£)*>*1 ^7}*>fe 
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iL^. SL*]^ 7\?\7\ A^°\WA ^^ofl o^gfl ^s)^ l-^l- 

°) ^-^1-71 nfl^-olnf. ^-71 ¥*i#^- ^Ir^r 3^341 2.6l:JM ^ HH<Hii 

^ 51 9 ^ £ 10£- AA N + ^ ¥2:3]^ ¥-£#^- ^ ^ P + ¥^*ti^ ¥^ 

€^ Z15fl^l-olc}. ^71^, 7>5L^£r N+ ^ ^ P + «}7}S\ 

¥ q*\o]o]^ *l<y-(Vj)# M-BftflJl, ^5L«§ri-8r ¥^^(I L )* S^h £ 9 

^ £ 10o)H, ^ 0 ^ ^ ©o. ^ ^^l#o]i cfl^ ¥^#ff- s^o. uj- 

E^-tflji, ^ ©¥ 4=. ^-^i^ ^^s. ^.g. q-E^tf. # v\ ¥ 

^3-°^, ^ ®* 0.06^ ^.iH^ ^S)(0D)1- 5fe #Hfl^] ^ ¥S3H tfl^ ¥^£ 
^ M-Bf^^L, ^ 0^ JL*^ 71^(0D)» f^S) ¥^7ll ^ ¥ 

^*1H « -iR^ M-Bf^flcf. hV^, ^ (2Kr 0^ (0D) 

# A^ £ ^ofl ¥^7ll ¥2:^ ¥^^ ^vflcf. o}7H, #2fl 

<46> £.9^5. 10-i- ^-S^, n}-g- 0.06rf -2-^ 

<47> £ 11^: 8 ^7>H1E SRAM^l tfl7l^(Isb)l- ^^41- JS-^^b ZLSfl^olc^. 

^71^-1, ^7] 8 °fl7l-MlH SRAM^- €(full CMOS cell)# *im*}<%x}. £. ll 
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(Cumulative distribution)* 1+^-^4. tfl^fKlsb^ 1 ^Hl^o} j£ 

*# ^7]^^-» 44^4. ^-7] tH7l#-fr-ir 85 T: 4 

^3%4. ^ <D£r 0.06^4 7lel(0D)l- ^ ^2fl4 ^2:^1 7> ofl^ig 

€4 ii = ^^ofl ^-g-jg ^ -oofl rfl$ tfl^-ff- iL<^al, ^ (3)^ 0{M^ j£-4 

3 T^* f^4 seM ^ 2 *fl 7 > ofli^ >S4 ii= ^ofl ^-g-^ ^-fofl 

i« Cfl7l^ ^* il<^4. SE^, ^ 0^4 44# $fe -g- ^4 

^31 ^S^]7}- ofli^g i|4 ic= ^gjofl ^-fofl tfl^- Cfl7l^ ti 

£ 11* %^>^, -g- t^ofl 4€- ^Tfl ^^)7} ^-g-^ 8 ^1 7> wis. ^li 
ig4 x p)i7>tilE^ tfl^fRr 0.06^4 .2.4^ Tlell- ^ ^4 ^<s] ^-^l7> 
3 8 tifl7>HlJE. oj]^4 x oflyVwlMtg- 44*1^-4 &C0.3//A ifl4 0.7/A) 

€• H534. o]d\] «V<Br}4 ( 0j*m4 ^t^^-i- £fe #Bfl4 ^Tfl ^ ^^71- <S|-g-^ 8 
v\]7}v}!= ofl^4 1 ^7>tilEig- tfl7l3HRr 0.7M 4*1 3.5M^1 Ji5S^. 

44" £4 ^ 1^3 4^, f^fi4 ^ ^P-^Hl 4*>4 ^ Y 

iMfr ^R3* 11*1*1 7fl*Um ^ $14. ojofl 44, gig 4] 4^ ^Tfl ^ej ^ 

*H# €4 ^ $^6|) 7^1, 6fli^4 ^^3E# ^7>4« ^ 



25-15 



1020000002901 2000/6/2 
1] 

-8-7] ^^^1 ^H^Cetch stop spacer); 

^•71 #^<S^ ^ #7] ^^Xl^ #^§-*Rr 5L^>S], ^7} ^«]«- 

^ #7} £ ^"71 1-^1- <3^aZf ol^Rr #7) ^^^1 i^olAi^- 

7l^r 3# ^^AS ife ^ ^^1. 

[^T 2 ^ 2] 

*fl 1 *<fl SSL°1^, 

3] 

*n 2 ^mi 5&°h, 
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4] 

*fl 3 ^-ofl 5a°H, 

#7] J=31*l ^ #7) ,<g#3^ A]-o] e>\] 7 fl^)^ ^^3. ^o]u|l- 

[3^8" 5] 

*fl 1 IN StM^i, 

6] 

4 i w 5a<H^, 

7] 

*n i ^i 

8] 

*n i sa^n, 

25-18 
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9] 

^#*Hr ^1; 

^ ^#*Rr #31; 

^^Hl ^^^1 ^H*m ^#*Rr #31; 

#71 *#^^oH o^*. ^1; 

#71 Ir^lr «^«ol «>£^7l^: #^1 ^^^l^ ^ ^Hi<a^ *HlS 

^#*Rr #31; ^ 

#71 #^<?!^- ^ #7l ^Z^x]^ sflB^H #7l 1-^1- <^ 

^ #71 <8^3|- <£^Hr #^^1 i^olA^ i^#Al7l^ ^-M- ^#*H= # 

^1# 5E^fHr 3* ^JlS ^ ^31 ^ ^*\) *§^^. 
10] 

9 *&°\] 9X°]*\, 
#71 ^7-1*1 ^olA-l* *§^a>}±r #3l*r 

#7l %^<^^^ #ofl ;gc^ TllolE afl^o. tg^^ cj^; 

#71 <£ go} ^^ofl og^c} ogo^o. ^-Tjl; 
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#7] €^ <$qo] #t£6\) ^^o^^-ofl tfl*H AlZ^- ^h«u] 

>^7l ^o]*\ ^<£^ o]«j-^ ^^>c^ ^-71 711 *fl€^ ^ ^71 dM-g- 

11] 

^ 9 ^ 

12] 

*11 9 *M 5U°H, 
13] 

#71 ^i».§- iflofl #sl^.» ^*Rr #7fl; ^ 



25-20 




2000/6/2 



15. 3] 

S 




25-21 



1020000002901 2000/6/2 




25-22 



1020000002901 



2000/6/2 



[Si 7] 




£ 300 



200 
100 
0 




□.---P+.QNI 



-5«-a 



4x10 



-13 



-13 



3x10 



o 

2x1 0" 13 < 



1x10 



-13 



0.04 



0.02 



25-23 



1020000002901 2000/6/2 



IS. 8b] 




Vj(V) 
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